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1. GENERAL INFORMATION

1.1. EUT Description

Product Name Road Warrior Tx
Trade Name Acoustic Research
Model No. ARWH2T
FCCID BIM-ARWH2T
Frequency Range 2405-2477MHz
Number of Channels 37
Channel Separation 2MHz
Type of Modulation /4 DQPSK (Differential Quadrature Phase Shift Keying)
Antenna Type Soldered on PCB
Antenna Gain Refer to the table “Antenna List”
Channel Control Auto
Antenna List
No. |Manufacturer Part No. Peak Gain
1 Walsin RFANT3216120A5T 2.12dBi for 2.4 GHz

Center Frequency of Each Channel:

Channel Frequency Channel Frequency Channel Frequency
Channel 2: 2405 MHz Channel 3: 2407 MHz Channel 4: 2409 MHz
Channel 5: 2411 MHz Channel 6: 2413 MHz Channel 7: 2415 MHz
Channel 8: 2417 MHz Channel 9: 2419 MHz Channel 10: 2421 MHz
Channel 11: 2423 MHz Channel 12: 2425 MHz Channel 13: 2427 MHz
Channel 14: 2429 MHz Channel 15: 2431 MHz Channel 16: 2433 MHz

Channel 17: 2435 MHz Channel 18: 2437 MHz Channel 19: 2439 MHz
Channel 20: 2441 MHz Channel 21: 2443 MHz Channel 22: 2445 MHz
Channel 23: 2447 MHz Channel 24: 2449 MHz Channel 25: 2451 MHz
Channel 26: 2453 MHz Channel 27: 2455 MHz Channel 28: 2457 MHz
Channel 29: 2459 MHz Channel 30: 2461 MHz Channel 31: 2463 MHz
Channel 32: 2465 MHz Channel 33: 2467 MHz Channel 34: 2469 MHz
Channel 35: 2471 MHz Channel 36: 2473 MHz Channel 37: 2475 MHz
Channel 38: 2477 MHz
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1.2

Note:

1. The EUT is a Road Warrior Tx with a built-in 2.4GHz transceiver.

2. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to
perform the test.

3. These tests are conducted on a sample of the equipment for the purpose of demonstrating
compliance with Part 15 Subpart C Paragraph 15.247 for spread spectrum devices.

4. The radiation measurements are performed in X, Y, Z axis positioning. Only the worst case is
shown in the report.

Operational Description

The EUT is a PC USB Headset with a built-in 2.4GHz transceiver.

It uses the latest 2.4GHz wireless audio solution which can provide high quality wide-band audio and
robust wireless audio transmission. Total numbers of channels supported by this device are 37
channels operating from 2405 to 2477MHz with 2MHz channel spacing.

This is a digital transmission system but not a FHSS since only one fixed channel is selected to
transmit and receive data. This device uses the preset channel number to transmit and receives data
and it will scan to select a fixed channel to transmit and receive data when no channel is preset.

The EUT built-in Avnera ICs (AV7101) are fully integrated single-chip wireless audio solutions,
including a complete RF transceiver, Audio Fidelity Processing™ signal coding and processing,
complete digital audio interfaces, and voltage regulation. The antenna type is Printed antenna and the
modulation type is /4 DQPSK (Differential Quadrature Phase Shift Keying).

SPDT TQS5200 is a T/R switch used to control the signal path. When transmitting data, it is switched
to “transmit switch” which allows RF DQPSK modulation data sent from CPU AV7101 through PA
TQP770001, BPF , T/R switch and then Antenna.

PA TQP770001 is a power amplifier used to amplify the modulation frequency range from 2405MHz
to 2477MHz. BPF (Band pass Filter) is used for suppressing the harmonics including 2nd and 3rd
harmonics which usually are generated after power amplifier.

When receiving data, the SPDT TQS5200 is controlled to be at “receive switch” which allows the
data received from the air by the antenna directly to the single chip CPU AV7101 to be processed.

Test Mode Mode 1: Transmitter
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1.3. Tested System Datails

The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer Model No. Serial No. FCCID Power Cord
1. |Notebook PC DELL PPT N/A DoC Non-Shielded, 0.8m
Signal Cable Type Signal Cable Description
A. IN/A N/A

1.4. Configuration of Test System

EUT

Motehook P.C.
(1

1.5. EUT Exercise Software

(1) Setup the EUT as shown in section 1.4.

(2) Connect the EUT to a notebook via a USB.

(3) Execute AWAflash.exe on the notebook.

(4) Double-click “AV7101” and select USB as a primary connection interface.
(5) Setup the test channel.

(6) Press “Apply” to start the continuous transmission.

(7) Verify that the EUT works correctly.
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1.6. Test Facility

Ambient conditions in the laboratory:

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 50-65
Barometric pressure (mbar) |860-1060 950-1000
Site Description:  File on

Site Name:
Site Address:

FCC Accreditation Number: TW1014

Federal Communications Commission
FCC Engineering Laboratory

7435 Oakland Mills Road

Columbia, MD 21046

Reference 31040/SIT1300F2

FS

NV

NWVLAP Lab Code: 2005330

@

Accreditation on NVLAP
NVLAP Lab Code: 200533-0

Quietek Corporation

No. 5-22, Ruei-Shu Valley, Ruei-Ping Tsuen,
Lin-Kou Shiang, Taipei,

Taiwan, R.O.C.

TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789
E-Mail : service@quietek.com

“/ £\ N Testing Laboratory
mmn
0914
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2. Conducted Emission
2.1. Test Equipment
The following test equipment are used during the conducted emission test:
Item Instrument Manufacturer Type No./Serial No Last Cal. Remark
1 Test Receiver R&S ESCS 30/825442/014  Feb., 2007
2 L.ILS.N. R&S ESH3-75/825562/002  Feb., 2007 EUT
3 L.I.S.N. R&S ENV4200/848411/010  Feb., 2007 Peripherals
4 Pulse Limiter R&S ESH3-72/100410 July, 2007
5 No.1 Shielded Room N/A
Note: All instruments are calibrated every one year.
2.2, Test Setup
Test Receiver 2
40cm
oog Load EUT -
- Qnon L{ N
/777 «
LISN
2.3. Limits
FCC Part 15 Subpart C Paragraph 15.207 (dBuV) Limit
Frequency Limits
MHz QP AV
0.15-0.50 66-56:) 56-46:)
0.50-5.0 56 46
5.0-30 60 50
Page: 9 0of 43 Version:1.0
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2.4.

2.5.

Test Procedure

The EUT and simulators are connected to the main power through a line impedance stabilization
network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring
equipment. The peripheral devices are also connected to the main power through a LISN that
provides a 50ohm /50uH coupling impedance with 50ohm termination. (Please refers to the block
diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all of the interface cables must be
changed according to ANSI C63.4: 2003 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a
receiver bandwidth of 9kHz.

The EUT was setup to ANSI C63.4, 2003; tested to DTS test procedure of Oct 2002 KDB558074
for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

+ 2.26 dB
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2.6. Test Result of Conducted Emission

Product : Road Warrior Tx
Test [tem : Conducted Emission Test
Power Line Line 1
Test Mode Mode 1: Transmitter (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 1
Quasi-Peak
0.170 0.621 47.490 48.111 -17.318 65.429
0.283 0.300 40.910 41.210 -20.990 62.200
0.564 0.300 35.090 35.390 -20.610 56.000
1.185 0.320 34.170 34.490 -21.510 56.000
3.502 0.383 45.310 45.693 -10.307 56.000
10.513 0.620 32.820 33.440 -26.560 60.000
Average
0.170 0.621 40.140 40.761 -14.668 55.429
0.283 0.300 35.620 35.920 -16.280 52.200
0.564 0.300 29.720 30.020 -15.980 46.000
1.185 0.320 30.240 30.560 -15.440 46.000
3.502 0.383 32.810 33.193 -12.807 46.000
10.513 0.620 26.670 27.290 -22.710 50.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2. “  “means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : Road Warrior Tx

Test [tem : Conducted Emission Test

Power Line Line 2

Test Mode Mode 1: Transmitter (2441MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 2
Quasi-Peak
0.170 0.300 45.960 46.260 -19.169 65.429
0.224 0.300 41.500 41.800 -22.086 63.886
0.396 0.310 34.920 35.230 -23.741 58.971
1.017 0.320 34.330 34.650 -21.350 56.000
1.752 0.340 37.950 38.290 -17.710 56.000
3.334 0.380 42.480 42.860 -13.140 56.000
Average

0.170 0.300 38.450 38.750 -16.679 55.429
0.224 0.300 37.550 37.850 -16.036 53.886
0.396 0.310 28.430 28.740 -20.231 48.971
1.017 0.320 25.320 25.640 -20.360 46.000
1.752 0.340 30.490 30.830 -15.170 46.000
3.334 0.380 33.260 33.640 -12.360 46.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2. “  “means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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3. Peak Power Output

3.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
X Power Meter Anritsu ML2495A/6K00003357 May, 2007
X Power Sensor Anritsu MA2491A/034457 May, 2007

Note: 1. All equipments are calibrated every one year.

2. Test instruments marked by “X” are used to measure the final test results.

3.2. Test Setup

RF Cable

Hut 1T

SMA
Connecter

Power Meter

3.3. Limit
According to FCC Section 15.247(b)(3). The maximum peak power shall be less 1 Watt.
34. Test Procedure

Set the RBW greater than 6 dB bandwidth of the emission or use a peak power meter.
The EUT was setup to ANSI C63.4, 2003; tested to DTS test procedure of Oct 2002 KDB558074
for compliance to FCC 47CFR 15.247 requirements.

3.5. Uncertainty

* 1.27dB
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3.6. Test Result of Peak Power OQutput

Product Road Warrior Tx

Test Item Peak Power Output

Test Site CTR1

Test Mode Mode 1: Transmitter

Channel No. Frequency Channel Power Required Limit Result
(MHz) (dBm)
2 2405.00 -1.19 1 Watt= 30 dBm Pass
20 2441.00 -1.54 1 Watt= 30 dBm Pass
38 2477.00 -2.42 1 Watt= 30 dBm Pass
Page: 14 of 43 Version:1.0
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4.1.

4.2.

4.3.

4.4.

4.5.

RF Antenna Conducted Test

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
X  Spectrum Analyzer HP E4407B / US39440758 June, 2007

Note: 1. All equipments are calibrated every one year.

2. The test instruments Marked “X” are used to measure the final test results.

Test Setup
RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter
Limits

According to FCC Section 15.247(d). In any 100 kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or measurement, provided the transmitter demonstrates compliance
with the peak conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB.

Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to DTS test procedure of Oct 2002 KDB558074
for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 150Hz
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4.6. Test Result of RF Antenna Conducted Test

Product : Road Warrior Tx

Test Item : RF Antenna Conducted Test
Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (2405MHz)

Figure Channel 2: 30-1GHz

% Agilent ! Trace/View |

Ref -18 dBm #Atten @ dB Trace
Peak
1 2 3
Log
14
dB/ Clear Write
Max Hold
Min Hold
M1 52
$3 FC View
als!
Blank
Start 30 Mz Stop 1 Gl Hore
#Res BH 109 kHz #VYBH 1 MHz Sweep 97.32 ms (401 pts)
I
1-25GHz
3 Agilent Amplitude
Ref @ dBm #Atten 16 dB Ref Level
Eeak 2.00 dBm
0g
18 Attenuation
db/ 10.00 dB
Auto Man
Scale/Div
18.88 dB
Scale Type
Log Lin
Ml 52
53 FC Presel Center
AA
Presel Ad just
BAAERRAAE Hz
Start 1 GHz Stop 25 GHz Jlore
#Res BHW 168 kHz #\BH 1 MHz Sweep 2408 5 (401 prsd 0
I

Page: 16 of 43 Version:1.0



Quielek Report No. 07C367R-RFUSPO6VO1

Product : Road Warrior Tx

Test Item : RF Antenna Conducted Test
Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (2441MHz)

Figure Channel 20: 30-1GHz

3 Agilent ! Trace/View |

Ref -18 dBm #Atten @ dB Trace
Peak
1 2 3
Log =
18
dB/ Clear Write
Max Hold
Min Hold
Ml 52
$3 FC View
AA
Blank
Start 30 Mz Stop 1 OH2 fore
#Res BH 168 kHz #\JBH 1 MHz Sweep 97.32 ms (481 prsd
I
1-25GHz
H Agilent ! Trace/View |
Ref @ dBm #Mtten 10 dB Trace
Peak
1 2 3
Log
18
dB/ Clear Hrite
Max Hold
Min Hold
Ml 52 -
53 FC View
AA
Blank
Start 1 GHz Stop 25 GHz Jlore
#Res BHW 168 kHz #\BH 1 MHz Sweep 2408 5 (401 prsd 0
I
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Product Road Warrior Tx
Test Item RF Antenna Conducted Test
Test Site No.3 OATS
Test Mode Mode 1: Transmitter (2477MHz)
Figure Channel 38: 30-1GHz
3 Agilent @I
Ref -18 dBm #Atten @ dB Trace
Peak 5 3
Log =
18
dB/ Clear Write
Max Hold
Min Hold
ML 52
$3 FC View
AA
Blank
Start 30 Mz Seop 1 OF 1”°fr"2’
#Res BH 109 kHz #VYBH 1 MHz Sweep 97.32 ms (401 pts) 0
I

1-25GHz
5 Agilent ! Marker |
Ref @ dBm #Atten 10 4B Select Marker
Peak 1 5 3 4
Log =
19
dB/ Normal
Delta
Delta Pair
(Tracking Ref)
Ret Deltal
Ml 52 Span Pair
$3 FC S C
AA pan enter
Off
Start 1 Mz Stop 25 OHz fore
#Res BH 168 kHz #\JBH 1 MHz Sweep 2408 5 (401 prs)
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ET4 QuieTek Report No. 07C367R-RFUSPO6VO1

5. Radiated Emission

5.1. Test Equipment

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XSite # 3 |X |Test Receiver R&S ESI 26 / 838786/004 May, 2007
X |Spectrum Analyzer |Agilent E4407B / US39440758 May, 2007
X |Bilog Antenna SCHAFFNER |[CBL6112B /2697 May, 2007
X |Horn Antenna Schwarzbeck BBHA9120D / 305, 306 July, 2007
X |Horn Antenna Schwarzbeck BBHA9170 /208, 209 July, 2007
X |Pre-Amplifier QTK QTK-AMP-01 /0001 July, 2007
X  |Pre-Amplifier QTK QTK-AMP-03 /0003 May, 2007
X  |Pre-Amplifier HP 8449B / 3008A01123 July, 2007

Note: 1. All equipments are calibrated every one year.
2. Test equipments marked by “X” are used to measure the final test results.
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5.2. Test Setup

Below 1GHz

1m to 4m

-
L
f

The height of board
band or Dipole
Antenna was scanned
from 1M to 4M.

The distance between
antenna and turn table
was 3M regards to the
Non-Conducted Table EUT i standard adopted. v

I I |Fu11y soldered Metal Ground || To Controller

Tegt | To Receiverl
Receiver

Above 1GHz

FRP Dome

The height of board
band or Dipole Antenna
was scanned from 1M
to 4M.
The distance between

; antenna and turn table

EUT i was 3M regards to the
: standard adopted.

| %l To Receiver| | Pre-

Amplifier

I IJ
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5.3.

Limits
» General Radiated Emission Limits

Attenuation below the general limits specified in FCC 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in FCC 15.205(a), must also comply in FCC
15.209(a) (see FCC 15.205(c)).

FCC Part 15 Subpart C Paragraph 15.209 Limits
Fr?\(/l;g;lcy uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks: 1. RF Voltage (dBuV) =20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.
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5.4.

5.5.

Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn
table can rotate 360 degrees to determine the position of the maximum emission level. The EUT
was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to ANSI C63.4:
2003 on radiated measurement.

The additional latch filter below 1GHz was used to measure the level of harmonics radiated emission
during field dtrength of harmonics measurement.

The bandwidth below 1GHz setting on the field strength meter is 120 kHz, above 1GHz are 1 MHz.
The frequency range from 30MHz to 10th harminics is checked.

The EUT was setup to ANSI C63.4, 2003; tested to DTS test procedure of Oct 2002 KDB558074
for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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5.6. Test Result of Radiated Emission

Product : Road Warrior Tx
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (2405MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4807.640 -0.210 48.790 48.580 -25.420 74.000
7215.200 3.232 45.800 49.031 -24.969 74.000
9608.000 5.696 42.420 48.116 -25.884 74.000
Average
Detector:
Vertical
Peak Detector:
4807.720 -0.210 44.950 44.740 -29.260 74.000
7215.280 3.231 47.410 50.641 -23.359 74.000
9608.000 5.696 42.180 47.876 -26.124 74.000
Average
Detector:

Note:
1. The reading levels below 1GHz and above 1GHz are quasi-peak values and peak/average values,
respectively.
Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:20MHz -
Emission Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

kv

detection. If the readings given are average, peak measurement should also be supplied.
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Product : Road Warrior Tx
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (2441 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4879.880 -0.273 48.030 47.756 -26.244 74.000
7323.520 3.331 44.380 47.711 -26.289 74.000
9764.000 6.262 41.220 47.483 -26.517 74.000
Average
Detector:
Vertical
Peak Detector:
4879.800 -0.273 45.590 45317 -28.683 74.000
7322.720 3.328 46.280 49.608 -24.392 74.000
9764.000 6.262 41.870 48.133 -25.867 74.000
Average
Detector:
Note:
1. The reading levels below 1GHz and above 1GHz are quasi-peak values and peak/average values,
respectively.
2. Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
3. Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:20MHz -
4. Emission Level = Reading Level + Correct Factor.
5. The average measurement was not performed when the peak measured data under the limit of average

detection. If the readings given are average, peak measurement should also be supplied.
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Product : Road Warrior Tx
Test [tem : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (2477 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4951.840 0.484 47.990 48.474 -25.526 74.000
7430.700 3.875 43.500 47.375 -26.625 74.000
9920.000 6.468 40.810 47.278 -26.722 74.000
Average
Detector:
Vertical
Peak Detector:
4951.700 0.483 46.200 46.683 -27.317 74.000
7430.500 3.874 45.690 49.564 -24.436 74.000
9920.000 6.468 41.050 47518 -26.482 74.000
Average
Detector:

Note:
1. The reading levels below 1GHz and above 1GHz are quasi-peak values and peak/average values,
respectively.
Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:20MHz -
Emission Level = Reading Level + Correct Factor.

wnhkwb

The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.
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Product : Road Warrior Tx

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (2441MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal

297.720 14.089 12.665 26.754 -19.246 46.000
398.600 16.458 11.038 27.496 -18.504 46.000
499.480 18.228 14.520 32.748 -13.252 46.000
567.380 19.160 10.428 29.588 -16.412 46.000
825.400 21.862 9.399 31.261 -14.739 46.000
928.220 23.017 8.125 31.142 -14.858 46.000
Vertical
256.980 14.147 18.782 32.929 -13.071 46.000
363.680 16.416 13.403 29.819 -16.181 46.000
563.500 21.137 10.896 32.033 -13.967 46.000
695.420 20.312 6.673 26.985 -19.015 46.000
825.400 21.409 8.128 29.537 -16.463 46.000
967.020 22.939 6.586 29.525 -24.475 54.000

Note:
The reading levels below 1GHz are quasi-peak values.

” means the worst emission level.

Measurement Level = Reading Level + Correct Factor.

el A

The radiated emissions below 1GHz of the lowest, middle, highest frequency are pretested. Only the

worst case is shown on the report.
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G4 QuieTek

Report No. 07C367R-RFUSP06VO01

6.

6.1.

6.2.

Band Edge
Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.

X  Test Receiver R&S ESI 26 / 838786/004 May, 2007
X Spectrum Analyzer  Agilent E4407B / US39440758 May, 2007
X Bilog Antenna SCHAFFNER CBL6112B /2697 May, 2007
X Horn Antenna Schwarzbeck BBHA9120D / 305, 306 July, 2007
X Horn Antenna Schwarzbeck BBHA9170 /208, 209 July, 2007
X Pre-Amplifier QTK QTK-AMP-01 /0001 July, 2007
X Pre-Amplifier QTK QTK-AMP-03 /0003 May, 2007
X Pre-Amplifier HP 8449B / 3008A01123 July, 2007

OATS No.3

Note: 1. All equipments are calibrated every one year.

2. The test equipments marked by “X” are used to measure the final test results.
Test Setup

RF Conducted Measurement:

EUT

RF Cable
D:D Spectrum
Analyzer
SMA
Connecter

RF Radiated Measurement:

=] .

[FRP Dome

S

EUT

Non-Conducted Table.

] L1
The height of board
band or Horn Antenna
was scanned from 1M
to 4M.

The distance between

antenna and turn table
was 3M regards to the
standard adopted. v

—_

Test
Receiver

|F ully soldered Metal Ground || To Controller;Ij

To Receiver
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ET4 QuieTek Report No. 07C367R-RFUSPO6VO1

6.3.

6.4.

6.5.

Limit

Attenuation below the general limits specified in FCC 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in FCC 15.205(a), must also comply in FCC
15.209(a) (see FCC 15.205(c)).

FCC Part 15 Subpart C Paragraph 15.209 Limits
Fr?\(/l;g;lcy uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks: 1. RF Voltage (dBuV) =20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.

Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn
table can rotate 360 degrees to determine the position of the maximum emission level. The EUT
was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find
the maximum emission, all of the interface cables must be manipulated according to ANSI
C63.4:2003 on radiated measurement.

The bandwidth below 1GHz setting on the field strength meter is 120 kHz, above 1GHz are | MHz.
The EUT was setup to ANSI C63.4, 2003; tested to DTS test procedure of Oct 2002 KDB558074
for compliance to FCC 47CFR 15.247 requirements

Uncertainty

Conducted is + 1 MHz

Radiatedis + 3.9 dB
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6.6. Test Result of Band Edge

Product : Road Warrior Tx
Test [tem : Band Edge Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter
RF Radiated Measurement (Horizontal):
Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit
Channel No.| =y ) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m) | XUl
2 (Peak) 2389.100 -6.771 46.597 39.826 74.00 54.00 Pass
2 (Peak) 2390.000 -6.769 44.461 37.693 74.00 54.00 Pass
2 (Peak) 2400.000 -6.730 53.728 46.998 74.00 54.00 Pass
2 (Peak) 2405.100 -6.716 92.241 85.525 74.00 54.00 Pass
Figure Channel 2: Horizontal (Peak)
1100
1000
a0 / \
8004 ] \
700
E 600
i
% . LMM\/—WMV‘[‘//
3 400 _MNWWMWW'\G
300
200
100
DD I 1 I I I 1 I 1
275000 20000 2IAS0O0 2390000 2365000 2400000 2405000 2410000 2415000 2430000 2425000
Frequency (MHz)

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
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G4 QuieTek

Report No. 07C367R-RFUSP06VO01

Product
Test Item
Test Site
Test Mode

Road Warrior Tx
Band Edge Data
No.3 OATS

Mode 1: Transmitter

RF Radiated Measurement (Vertical):

Channel No. Frequency | Correct Factor | Reading Level [Emission Level| Peak Limit | Arerage Limit Result
(MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
2 (Peak) 2389.300 -6.770 47.177 40.407 74.00 54.00 Pass
2 (Peak) 2390.000 -6.769 46.069 39.301 74.00 54.00 Pass
2 (Peak) 2400.000 -6.730 60.043 53.313 74.00 54.00 Pass
2 (Peak) 2405.100 -6.716 97.695 90.979 74.00 54.00 Pass
Figure Channel 2: Vertical (Peak)
1100
1000
90.0] / \
80.0 / \
0.0
g 60.0-| /
% 500 M
K OOV SRR S Wy TSy
300
20.0.]
1004
g:éu?_S'_nuu 2750000 2385000 2380000 9395000 2400000 2405000 2410000 2415000 2420000 2425000
Freqency (MHz)

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
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G4 QuieTek

Report No. 07C367R-RFUSP06VO01

Product Road Warrior Tx
Test Item Band Edge Data
Test Site No.3 OATS

Test Mode Mode 1: Transmitter

RF Radiated Measurement (Horizontal):

Channel No. Frequency | Correct Factor | Reading Level [Emission Level | Peak Limit | Arerage Limit Result
(MHz) (dB) (dBuV) (dBuV/m) (dBuV/m) | (dBuV/m)
38(Peak) 2476.800 -6.489 90.353 83.864 74.00 54.00 Pass
38(Peak) 2483.500 -6.469 46.918 40.450 74.00 54.00 Pass
38(Peak) 2500.000 -6.437 43.819 37.382 74.00 54.00 Pass
Figure Channel 38: Horizontal (Peak)
1100+
1000
000 ’\
800 / \
0.0
g 600
Ei, 5004
3 4004 ottt Aot e e
3004
200
100
szsa'.sou' 2465000 2470000 2475000 2480000 2485000 24000000 2495000 2500000 2505000 2508500
Frequency (MHz)

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
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G4 QuieTek

Report No. 07C367R-RFUSP06VO01

Product
Test Item
Test Site
Test Mode

Road Warrior Tx
Band Edge Data
No.3 OATS

Mode 1: Transmitter

RF Radiated Measurement (Vertical):

Channel No. Frequency | Correct Factor | Reading Level | Emission Level| Peak Limit | ATerage Limit Result
(MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
38(Peak) 2476.800 -6.489 96.387 89.898 74.00 54.00 Pass
38(Peak) | 2483.500 -6.469 50.190 43.722 74.00 54.00 Pass
38(Peak)) | 2500.000 -6.437 44.206 37.769 74.00 54.00 Pass
Figure Channel 38: Vertical (Peak)

110.0 4

100.0

90.04

80.04

0.0+

60.0+

5004

Level{dBu¥ fm)

400

300

200

10,0

0o

/I

2458 500"

2465000

2470000 2475000 2480000 2485000 2490000 24095000 2500000  2505.000 2509.500
Frequency (MHz)

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
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7. Occupied Bandwidth

7.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.

X  Spectrum Analyzer HP E4407B / US39440758 June, 2007

Note: 1. All equipments are calibrated every one year.

2. The test instruments Marked “X” are used to measure the final test results.

7.2. Test Setup

RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

7.3. Limits
According to FCC Section 15.247(a)(2). The 6 dB bandwidth must be greater than 500 kHz.

7.4. Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to DTS test procedure of Oct 2002 KDB558074
for compliance to FCC 47CFR 15.247 requirements

7.5. Uncertainty

* 150Hz
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7.6. Test Result of Occupied Bandwidth

Product : Road Warrior Tx
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (2405MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
2 2405.00 1197 >500 Pass
Figure Channel 2:
= Agilent Peak Search
Mkrl 2.48565 GHz
Ref & dBm Atten 16 dB NdB 1.197 MHz Contihuous Pk
Peak L)
- 'y On m
Log
18 N dB Points
dB/ N g - -6.80 dB
On Dff
WAl 11107 MU= Search,
[ LTI Nz Criteria
Peak Table»
Center 2.405 GHz Span 28 MHz
#Res BH 100 kHz #UBH 188 kHz #Sveep 0AA ms (401 prs)
Marker Trace Typa ®oAxiz Amplitude
1 (1) Fraq 2.4A5A5 GHz -5.716 dEn
More
2of 2
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Product : Road Warrior Tx
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (2441MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
20 2441.00 1197 >500 Pass
Figure Channel 20
% Agilent Peak Search
Mikrl 2.44895 GHz
Ref 6 dBm Atten 10 dB MdB 1.197 MHz Continuous Pk
Peak < on Off
Log N —
1a N dB Points
dB/ N d ~6.00 dB
L On Dff
-6.00 dB
VI 11807 MU= Search
Nl Y e | Y A Criteria
Peak Table»
Center 2.441 GHz Span 28 MHz
#Res BW 106 kHz #UBH 108 kHz #5weep SO0 ms (401 pts)
Marker Trace Type ® Axig Amplitude
1 (13 Freq 2.44R95 GHz -E.529 dEm
More
2 of 2
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Report No. 07C367R-RFUSP06V01
Product Road Warrior Tx
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter (2477MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
38 2477.00 1197 >500 Pass
Figure Channel 38
% Agilent Peak Search
Mkrl 2.47660 GHz
Ref @ dBm Atten 18 dB HWdB 1.197 MH=z Continuous Pk
Poak o On 0Ff
I_DQ b 2 —
18 N dB Points
dB/ N d ~5.08 dB
On 0ff
-65.00 dB
11072 MU= _ Search
B e | Criteria
Feak Table»
Center 2.477 GHz Span 28 MHz
#Res BW 106 kHz #\UBH 188 kHz #5wesp SO0 ms (461 pts)
Marker Trace Type H Axiz Amplituda
1 1) Freq 2.47668 GHz -7.831 dEm
More
2 of 2
|
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8. Power Density

8.1. Test Equipment

The following test equipments are used during the radiated emission tests:

Equipment Manufacturer Model No./Serial No. Last Cal.

X  Spectrum Analyzer HP E4407B / US39440758 June, 2007

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

8.2. Test Setup

RF Cable S
EUT [l:ﬂ pectrum
Analyzer
SMA
Connecter

8.3. Limits

According to FCC Section 15.247(e). The transmitted power density averaged over any 1 second

interval shall not be greater +8dBm in any 3kHz bandwidth.

8.4. Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to DTS test procedure of Oct 2002 KDB558074
for compliance to FCC 47CFR 15.247 requirements

8.5. Uncertainty

t 1.27dB
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8.6. Test Result of Power Density

Product : Road Warrior Tx
Test Item : Power Density Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (2405MHz)
Frequency Measure Level Limit
Channel No. (MHz) (dBm) (dBm) Result
2 2405.00 -18.51 < 8dBm Pass
Figure Channel 2:
4 Agilent Peak Search
Mkrl 2.48466625 GHz
Ref @ dBm Atten 18 dB -18.51 dBm
Peak Meas Tools)
Log
14 1
dB/ < _ Next Peak
Next Pk Right
‘Marker | g
2.404666250 GHz
-1851 dBm | MWext Pk Left
ML 52
53 FC Min Search
AA
Pk-Pk Search
Center 2,405 GHz Span 1.5 Mz flore
#Res BH 3 kHz #/BH 18 kHz #Sneep SO0 5 (461 pts) ‘

Page: 38 of 43 Version:1.0



Quielek Report No. 07C367R-RFUSPO6VO1

Product : Road Warrior Tx
Test Item : Power Density Data
Test Site : No.30ATS
Test Mode Mode 1: Transmitter (2441MHz)
Frequency Measurement Level Required Limit
Ch 1 No. Result
annet ~o (MHz) (dBm) (dBm) est
20 2441.000 -19.60 < 8dBm Pass
Figure Channel 20
#- Agilent Marker
Mirl 2.44187508 GHz
Ret @ dBm Atten 18 dB -19.6 dBn |[ ealect Marker
Feak
1 2 3 4
Log
18 .
dB/ o Normal
Delta
Marker
2.441875000 GHz Delta Pair
-19.6 dBm (Tracking Ref)
Fef Delta
Ml 52 Span Pair
33 FC 5 C
AA pan Center|
Off
Center 2.441 Gz Span 1.5 MHz Hlore
#Res BW 3 kHz #YBH 18 kHz #5wesp GO0 5 (401 prs) 0
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Product Road Warrior Tx
Test Item Power Density Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter (2477MHz)
Frequency Measurement Level Required Limit
Ch 1 No. Result
annet ~o (MHz) (dBm) (dBm) esu
38 2477.00 -20.54 < 8dBm Pass
Figure Channel 38
= Agilent Marker
Mkrl 2.47637375 GHz
Ref @ dBm Atten 16 dB —20.54 dBm [l enlect Marker
Peak
12 3 4
Log
1@
dB/ s Normal
Delta
‘Marker
2.476973750 GHz Delta Pair
-2054 dBm (Tracking Ref)
Ref Delta
ML 52 Span Pair
33 FC 5 c
A pan enter
Off
Center 2.477 GHz Span 1.5 MHz fore
#Res B 3 kHz #BH 18 kHz #5Sweep SOE 5 (401 prs)
I |
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9. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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Attachment 1: EUT Test Photographs
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Attachment 2: EUT Detailed Photographs
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